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Achenial hairs of Compositae.
MARY A. NICHOLS.

WITH PLATE XXXV.

In the older systems of classification little attention was
given to the anatomical structure of plants. It was sufficient
to consider only morphological characters. There is, how-

- ever, a growing tendency to study the minute anatomy and
bring it into requisition, as Engler and Prantl have donemm
many cases in their admirable work ‘‘Die natiirlichen Pflan-
zentamilien.”

Many botanists have made comparative studies of different
orders, as Leonhard! has done for the Apocynacee, Kuntae®
on comparative anatomy of Malvacew and Schumann® on the
limits of anatomical variation in the same species. American
botanists have not been slow to make use of anatomical charac:
ters when they could do so. Thus Engelmann® long ag0
called attention to the valuable characters found in the anat
omy of the pine leaf. Later Coulter and Rose®*made a Coie
parative study of our North American pines. They also

studied the fruits of Umbelliferee. ® .
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e order, and further states that the pappus 1s of greater di-
inostic value than the achenium. Whether or not the state-
ment with reference to the achenia will stand, remains to be
fown. Little attention has been given to a microscopic
fudy of achenia but Macloskie® and Loose? have both stud-
¢ the minute structure of the achenia of Composiite.

Gray, in his manual, frequently notes the presence of ach-
mil hairs, but comparatively little microscopic work has
%en done on the anatomy and physiology of these organs.
tience their value as specific characters remains to be deter-
mined, |

The hairs on the Composite, especially those of Senecioni-

- Are of peculiar interest.

The subject has been discussed by Pammel1? and refer-
"CES given,

Harz!! figures achenial hairs on Zaraxacum and the more
¥ less papillose cells of Scorzonera. loose makes the state-
0t that the anatomical characters of the fruit ina genus are
Sually alike although exceptions are found in Anthemsis,
“rethrum, and Chrysanthemum. He figures the hairs on

fdlli:tep/ms Chinensis and Zinnia verticillata in his Frucht-
%hile der Co

™ mpositen,
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::;ms o the fruits of Composite, but he was chiefly in-
Matce;i.‘r-tli re.ference to their mechanical f}mcti(?n.
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In the preparation of this paper, two types of achenial
hairs have been observed: 1. a simple, pointed hair having,
apparently, no median line or division wall; 2. a compound
or double hair, branching so as to form a double-pointed
apex. The former will be designated as ‘‘simple” and the
latter, with all modifications, will be included under ‘‘duplex
hairs,” a term used by Macloskie.

Of the entire list studied, the only simple hairs found were
in Rudbeckia and Centaurea.

Those found to bear duplex hairs are Eupatorium, Aster,
Coreopsis, Dysodia, Bigelovia, Bidens, Kuhnia, and Liatris.

As may be seen, this division does not follow closely the
established lines of group division. Aside from the digres-
sion alreadv noted by Macloskie in the group Cyrfarmdlt
may be mentioned the fact that Centaurea, of this same
group, has long simple hairs.  This puts into one group the
three possible divisions which may be made with reference o
achenial hairs. In the Helianthoidew also severa.l genera, a
Helianthus, Coreopsis, and Bidens, present distinct dugm
hairs; on Lepackys they are of the simple kind and on Aax
thium and Silphium no hairs are found. Among Fhe AS!;"
oidew, the genera Aster and Bigelovia have conspicuous &

- - AL ron, 10
plex hairs while on others, as Grindelia and Erige

hairs are found.
In other groups similar differences occur iy e
- » o
to preclude the possibility, or at least the adeab:,lg"ow
accepting these as tribal characters. Within the gen

might,
ever, the character seems to be more constant and mig

. ek il
perhaps, be made of value in the determination of spec

In Eupatorium villosum Swartz the hairs
short and have lateral canals which appear als

o to form
in W
is visible. Whether the non-appearante .
duplex hairs was due to the accidentf’il placing
upon the slide or to the fact that this is an 1ncons
tural character, the writer was unable to detcl’l:m:‘e' .
In Liatris gracilis Pursh a number pf the Tion s
examined appeared simple, but closer investiga

in nearly every case, a rudimentary gfowﬂ} attlt]l::sc bairs CrO
lishing the duplex character of the hair. 1n

: |
canals were plainly noticeable, especially after the app
of glycerine.
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The hairs of Kuknia eupatorioides L. present few structural
tharacters and on the whole, seem imperfect. No canals or di-
vsion walls appear. Many of the hairs are small and show
teither the double tip nor the basal rudiment. If these speci-
mens should prove perfect and this irregularity afixed charac-
er it might materially alter conclusions, but it is probable
that further examination will prove the hairs of Ku/knia to be
Uplex and these specimens imperfect.

The asters all have long, distinct, duplex hairs. Aster
macropiyllus 1. has some duplex only at the base and in
mOtl'l‘erczu;ethree tips were distinguished. Thelateral canals
e distinct, but their walls are sometimes broken, affording
Tsverse communications. In Aster lacvis L. are found the
sa‘m{Chflracters. Although in two thirds of the specimens only
= tp s visible, yet the hairs have every other appearance of
deing duplex. The hairs from Aster oblongifolius Nutt. are
:&ewhhat thicker and have sharply pointed tips. The tip
7 PWEVEr, varies too much within the species to give
) thy SPecific value, 1Inp many cases in Aster Nove-Anglhie

* Ups are deeply cleft and of unequal length, but here

mthe vriations are so great as not to offer any specific
fAcCters,

p'fr;&’dowa ‘tudata DC, presents a slight irregularity of ap-
he },n?e' Th.e Canals seem to extend through the center of
trans B 1S May, however, be due to the position a:nd
vl o ency of the hair, which, combined give to the division
al the ap ) )

Probab Pearance of a canal. This supposition seems More
© Since in the cases where only one half of the hair 1s

€ Canals are in the usual lateral position. .
Pinnata Vent. introduces us to the oroup fHelian-

“itloped, 1
Rﬂd bt’(,'éia
deg and

. 0 at first to be simple but close study shows

' structure which would make them of the
€ast in the more mature stages. Th? fact
© Younger growths are so distinctly simple
at the two parts do not always develop
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simultaneously. These hairs also show unusual differences of
length.

Coreopsis aristosa Michx. is very similar to the preceding,
The hairs are of various lengths and diameters, have lateral
canals, and are probably all duplex when perfectly developed.

Helianthus occidentalis Riddell of the same group, is also
very similar, except that the tip is perhaps less deeply cleft.
Occasional specimens seem simple except for a line through
the center, answering to the median wall.

In Dysodia papposa (Vent.) Hitchcock, the hairs are rather
more slender, double tipped, but show no division wall.

In Centanrea Cyanus L. they are very long, slender, and in-
distinct. No transverse canals are found, and the apex is
sharply pointed.

Botanical Laboratory, lowa Agr'l College.

BIBLIOGRAPHY.

1. HaNLEIN, F. H.: Beitrige zur Entwickelungsgeschichte der Com-
positenbliithe, in Schenk und Luerssen, Mitth. 11. 144-179.

Abstr. Warming und Loew, Just Bot. Jahresb. 1874, p. 486. di
2. HocH, FriepricH: Vergleichende Untersuchungen ubch re':

Behaarung unserer Labiaten, Scrophularineen und Solaneen.

burg, 1885. | |
£ 3. Kraus: Ueber den Bau trockener Pericarpien. Pringsheim, Jahrb.
. Wi1ss. Bot. v. 83. B -

4. KrRONFELD, MorITZ: Ueber einige Verbreitung
positenfriichte. Sep. Abdr. aus Sitzungsb. d. K. Akad. G. & =
Wien, I Abth. 1885. Mai Heft. Abstr. Mobius, Bot. Centralb.

(1886). 37. A |
5. SCHENK: Zur Kenntniss des Baues der Friichte der Compositen

und Labiaten. Bot. Zeit. 1877, no. 26.
6. ScumipT, CArL: Vergleichende Untersuchungen
haarung der Labiaten und Boragineen. Inaugural Diss,
7. TRELEASE, WM.: North American Geraniace®.

Soc. Nat. Hist. 1v.

ExpLANATION OF PLATE XXXV.—1. Eupatorium villosu " ophyl
gracilis Pursh.—3. Kuhnia eupatorioides L.—4. Asler ;,““ s ‘;u,g,;,
Aster laevis L..—6. Aster oblongifolius Nutt —7. Aster NO¥ frondosa L.

! i e 1 —10. Bidens
Bigelovia nudata DC.—9. Rudbeckia pinnata Vent.—I9. ATy
—11, Coreopsis aristosa Michx.—12. Helianthus occidentalis Ri

Dysodia papposa (Vent.) Hitchcock.—14. Centaurea Cyanus L.




